This study was designed to investigate the effect of inquiry role instructional model on students' achievement in chemistry. Two research questions and two null hypotheses were formulated to guide the study. It was conducted in public single sex secondary school in Enugu Education zone of Enugu state, Nigeria. Purposive sampling technique was used to select the four schools from the population of {twenty-three} 23 schools. A sample of 141 SS2 chemistry students was used. Researchers developed instrument, Chemistry Achievement Test (CAT) was used to collect data for both pretest and posttest. Mean and standard deviation scores were used to answer the research questions while analysis of covariance (ANCOVA) was used to test the hypotheses at alpha level of 0.05. The findings showed that students taught with inquiry role instructional model achieved higher than those taught with expository method . It was also found that the female students performed better than their male counterparts when taught using inquiry role instructional model
Introduction
Science plays a very important role in the development of any nation. Science is a way of thinking in pursuit of understanding nature, a way of investigating and a body of established knowledge (Aniodoh,2012) . Science therefore is very crucial in shaping the way we think, explore, generate and apply knowledge about our environment. The importance of science in national development can hardly be over emphasized, for according to Ivowi,(2003) The development of a nation depends largely on the level of scientific and technological literacy possessed by the citizenry.
Chemistry is a branch of science which deals with the studies of the structure, composition, properties and reactions of matter in different forms. Chemistry is very important in the technological development of the nation. According to Asiyai (2005) , Chemistry has helped in the development of modern technology through the application of its principles in modern invention. The problem of students' persistent underachievement in chemistry is undoubtedly worrisome and has been a major concern to the researcher. Several studies have revealed unimpressive academic achievement in chemistry at the secondary school level in Nigeria. This problem, if not nipped in the bud, will have adverse consequences on the students and the society at large, given the importance of chemistry in Nigeria's scientific and technological development.
The West African Examination Council (WAEC),Chief examiners report (2006) (2007) (2008) (2009) (2010) and a study by Eze and Egbo (2007) have attributed the observed student' poor achievement in chemistry to use of inappropriate and ineffective teaching method by chemistry teachers. Ebenebe and Unachukwu(1995) opined that the principle function of pedagogy is ensure that ideas and information are meaningfully presented, clear and retained over a long period of time. There is therefore, the need to explore innovative methods for effective teaching of chemistry so as to enhance students' achievement in the subject.
One of such innovative methods is the inquiry role instructional model which is a teaching method that is designed for small groups of students. Inquiry role instructional model has been found to enhance full participation of by team members, with each member being assigned a specific role. Each role has a set of related tasks assigned as the role responsibilities of the person who is performing the role. The roles are: Team coordinator, Technical advisor, Data recorder, Process advisor (Martin,2004 Inquiry role instructional model has been found to be beneficial to students by giving them the opportunities to develop and use social and inquiry skills which enables them to participate as responsible members of the team ( Bingman,1994) .
The inquiry role has been found to be efficacious in fostering students' achievement in some school subjects, but there is paucity of research evidence on its use in chemistry teaching in Nigerian secondary school system.
Gender as a factor in science achievement has generated a lot of concern for science educators. Ocho a science educator (1997) observed that female students achieve better than male students in science. Ezeudu (1995) observed that sex has significant effect in favour of females in cognitive achievement. This shows that there is controversy on science achievement by gender .This underscore the need to investigate the effect of gender on students' achievement in chemistry using inquiry role instructional model.
The main purpose of the study is to determine the effect of inquiry role instructional model in teaching chemistry when compared with the expository method of instruction. The study specifically intended to: (1) determine the effect of inquiry role instructional model on students' achievement in chemistry (2) ascertain the effect of inquiry role instructional model and expository method on male and female students' achievement in chemistry .
Research questions: The following research questions were posed to guide the study (1) what are the mean achievement scores of students taught chemistry using inquiry role instructional model and those taught by expository method of instruction (2) what are the mean achievement scores of male and female students taught using inquiry role instructional model and expository method of instruction respectively as measured by Chemistry Achievement Test (CAT)
Hypotheses: Two null hypotheses tested at0.05 level of significance guided the study HO1 There is no significant difference in the mean achievement scores of SS2 chemistry students taught with inquiry role instructional model and those taught with expository method HO2: There is on significant difference in the mean achievement scores in chemistry between male and female students taught with inquiry role instructional model as measured by Chemistry Achievement Test
Method
The design of the study is quasi experimental; Research design. Specifically it is pre-test, nonequivalent control group design. The design was used because of non-randomization of subjects. The research subjects were not randomized because of problems of re-arrangement or re-grouping of intact classes. The population for the study consisted of all senior secondary class two (SS2) chemistry students who were offering chemistry in public single sex schools in Enugu Education Zone in the 2010 / 2011 session, numbering seven hundred and ninety-seven(797) (Statistics Units Post Primary Schools Management Board Enugu.) Single Sex schools were used to avoid gender interaction since gender is a factor in the study. The sample consisted of one hundred and forty one chemistry students. Simple random sampling technique was used to select two males and two females schools. In each of the sampled schools, all the SS2 chemistry students were used as research subjects. Chemistry Achievement Test (CAT) was used as instrument for the study. The instrument consisted of 40 multiple choice objective test developed by the researchers. The measuring instrument was based on chemistry content of qualitative analysis subdivided into preliminary tests, for cations and tests for anions.
Procedures
The regular chemistry teachers were used. The pre-test was administered to the experimental and control subjects before the teaching started. One hour was allowed for pretest, thereafter, the questions papers and the answer were collected from each student in both the experimental and control group. The reason for retrieving questions papers was that the same question will be used for the posttest. The posttest was administered to both the experimental and control subjects immediately after the three week of teaching. The pretest was reshuffled and printed on a coloured paper to give it a different look, before it was used for the posttest. The subject teachers did the supervision and invigilation.
Results
The results are presented according to the research questions and the hypotheses.
Research question 1:
What are the mean achievement scores of student's taught inquiry Role instructional model (RIM) and those taught using Expository method of instruction (EMI) Table 1 indicates the means score of the experimental RIM group 12.94 and the standard deviation 4.02 are comparable to the mean score of the control EMI group 12.59 and standard deviation 3.91 during the pretesting whereas during the post-test, there seem to be an appreciable difference in the mean score of the experimental group is 21.55 and standard deviation 4.54 while that of the control group is 11.31 and standard deviation 3.38. This means that the treatments have a positive influence in the experimental group.
Research question 2:
What are the mean achievement scores of male and female students taught chemistry using inquiry Role instructional model Expository method of instruction respectivel. For hypothesis 1 table 3 showed that method was found significant at 0.000 which is less than 0.05 set for the study. Since the computed level of significant is less than the 0.05 set for the study.The researchers therefore conclude that there is a significant difference in the mean achievement scores of chemistry student taught with IRIM and those taught with EMI. For hypothesis 2, table 3 showed that gender was significant at 0.31 which is greater than 0.05 set for the study. Since the computed level of Significance is greater than the 0.05 set for the study and in agreement With the decision rule. The researcher upholds the null hypothesis and concludes that there is no significant difference in the achievement scores of male and female students taught Chemistry with IRIM as measured by Chemistry Achievement Test (CAT).
Conclusion
Inquiry role instructional model was found more effective than expository method on Student's achievement in chemistry. Female chemistry students achieved higher than their male Counterparts. Chemistry teachers should be encouraged to employ the use of inquiry role
